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(54) System for searching device on network 

(57) Location information of each device connected 
to a network is managed in a hierarchical structure to 
display the location of each device in a manner easy to 
be recognized by a user. The location information of 
each device connected to the network is managed in 
the hierarchical structure and layout bit maps are stored 
in each client. When a client issues a device search 



FIG. 



request, the hierarchical location of the device whose 
location search was requested can be identified, and 
the identified location of the device can be displayed in 
a way to be easily recognized. When the client displays 
the search result, it is unnecessary for a sever to trans- 
mit the layout bit map to the client. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 5 

[0001 ] The present invention relates to a system for 
searching a device on a network, and more particularly 
to a device searching system which can plainly display 
a searched device and its location information. 10 

Related Background Art 

[0002] Directory service has been provided as a 
method of efficiently searching and utilizing various 15 
resources (such as printers, servers and scanners) con- 
nected to a network. 

[0003] Such directory service is, so to speak, a tel- 
ephone directory of a network which stores various 
information. A specific example of a directory system 20 
using the directory service is LDAP (Lightweight Direc- 
tory Access Protocol). The specifications of LDAP are 
described in RFC (Request For Comments) 1 777 which 
is standard specifications issued by IETF (Internet Engi- 
neering Task Force). 25 
[0004] For example, by searching a device con- 
nected to a network by using the directory service, a list 
of device terminals usable by the network can be 
obtained. 

[0005] However, this list does not provide location 30 
information of a device terminal in a way easy to recog- 
nize. 

[0006] A device search system has been desired 
which is suitable for notifying a user of device hierarchi- 
cal location information in a way easy to confirm. For 35 
example, if the device is a network printer, the device 
hierarchical location information may be "location of a 
printer nearest to the user on this floor", "location of a 
color printer in a building" and the like. 

40 

SUMMARY OF THE INVENTION 
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receives at least one search condition including the 
attribute information from a client, and searches the 
device satisfying the search condition from the data- 
base. The search result including the hierarchical loca- 
tion information of the searched device is transmitted to 
the client. 

[0010] According to another embodiment of the 
invention, a client, which enters a search condition for 
searching a device on a network, transmits a search 
request including the entered search condition to a 
search computer on the network, and receives hierar- 
chical location information of the searched device as a 
search result for the search request. The location infor- 
mation of the searched device is displayed in accord- 
ance with the hierarchical location information 
contained in the search result. 

[0011] According to another embodiment of the 
invention, a device on a network stores at least one 
piece of static attribute information representative of a 
performance of the device and hierarchical location 
information. The hierarchical location information has a 
plurality of hierarchical data logically discriminated. The 
stored static attribute information and hierarchical loca- 
tion information are transmitted to a server to store the 
information in a database. 

[0012] Other objects and features of the present 
invention will become more apparent from the following 
description of embodiments when read in conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] 

Fig. 1 is a diagram showing the structure of a device 
search system according to the invention. 
Fig. 2 is a diagram showing the structure of a net- 
work on which a device search system of an 
embodiment runs. 

Fig. 3 is a diagram showing the internal structure of 
a genera! personal computer. 

Fig. 4 is a diagram showing an example of hierar- 
chical location information. 

Fig. 5 is a diagram showing the location of each 
device in a block 2-1 at 2F. 

Fig. 6 is a diagram showing the location of each 
device In a block 2-2 at 2F. 

Fig. 7 is a diagram showing the location of each 
device in a block 1-1 at IF. 

Fig. 8 is a diagram showing the location of each 
device in a block 1 -2 at 1 F. 

Fig. 9 is a diagram showing hierarchical location 
information and attribute information managed by a 
server computer. 

Fig. 10 is a diagram showing hierarchical location 
information and attribute information registered for 
a device. 

Rg. 1 1 is a diagram showing an example of a 



[0007] Under the above-described circumstance, it 
is an object of the invention to hierarchically manage 
location information of devices connected to a network, 45 
identify the location of the device requested to search in 
a hierarchical structure, and display the identified device 
location for the user in a way easy to recognize. 
[0008] It is another object of the present invention to 
provide a user with acquire hierarchically managed so 
location information at a desired hierarchical level, as 
device search result. 

[0009] According to an embodiment of the inven- 
tion, a server, which manages a database registering a 
plurality piece of attribute information of devices on a 55 
network, has hierarchical location information repre- 
senting the locations of the devices on the network in a 
hierarchical data structure, as the attribute information, 
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device search input window. 

Fig. 1 2 is a diagram showing a specific example of 
a device search input window. 
Fig. 1 3 is a diagram showing an example of device 
search conditions. 

Fig. 1 4 is a diagram showing an example of device 
search results. 

Fig. 1 5 is a diagram showing a bit map and hierar- 
chical location information managed by a client 
computer. 

Fig. 16 is a diagram showing a layout bit map man- 
aged by the client computer. 

Fig. 1 7 is a diagram showing a layout bit map man- 
aged by the client computer. 

Fig. 1 8 is a diagram showing a layout bit map man- 
aged by the client computer. 

Fig. 19 is a diagram showing a layout bit map man- 
aged by the client computer. 

Fig. 20 is a diagram showing a layout bit map man- 
aged by the client computer. 

Fig. 21 is a diagram showing device icons managed 
by the client computer. 

Fig. 22 is a diagram showing the location of a 
device icon. 

Fig. 23 is a diagram showing device search results. 
Fig. 24 is a diagram showing the internal structure 
of a device. 

Fig. 25 is a flow chart illustrating the overall opera- 
tion of a server computer. 

Fig. 26 is a flow chart illustrating a database search 
process. 

Fig. 27 is a flow chart illustrating the overall opera- 
tion of a client computer. 

Fig. 28 is a flow chart illustrating a search result dis- 
play process. 

Fig. 29 is a flow chart illustrating a registration proc- 
ess. 

Fig. 30 is a diagram showing a memory map of a 
CD ROM. 

Fig. 31 is a diagram showing an example of a map 
list corresponding to each hierarchical level to be 
searched. 

Fig. 32 is a flow chart illustrating a process of dis- 
playing a device icon on a layout bit map in accord- 
ance with the search results acquired from a server, 
this process being executed by a client 
Fig. 33 is a diagram showing a layout bit map corre- 
sponding to the attribute of the searched condition. 
Fig. 34 is a diagram showing an example of dis- 
played devices at locations in a Tokyo branch. 
Fig. 35 is a diagram showing a layout bit map to be 
used for search with attribute BR = attribute value 
Tokyo branch. 

Fig. 36 is a diagram showing an example of the 
search result when all devices are searched with 
attribute BR = attribute value Tokyo branch. 
Fig. 37 is a diagram showing a layout bit map for 
search with attribute BU - attribute value AA build- 



ing. 

Rg. 38 is a diagram showing an example of the 
search result when all devices are searched with 
attribute BU = attribute value AA building. 
Rg. 39 is a diagram showing a layout bit map for 
search with attribute FL = attribute value 2F. 
Rg. 40 is a diagram showing an example of the 
search result when all devices are searched with 
attribute FL = attribute value 2F. 
Rg. 41 is a diagram showing a layout bit map for 
search with attribute FL = attribute value 1 F. 
Rg. 42 is a diagram showing an example of the 
search result when all devices are searched with 
attribute FL = attribute value 1 F. 
Rg. 43 is a flow chart illustrating the operation of a 
server computer according to a second embodi- 
ment. 

Rg. 44 is a flow chart illustrating the operation of a 
client computer according to the second embodi- 
ment 

Rg. 45 is a flow chart illustrating the operation of a 
server computer according to the second embodi- 
ment. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0014] With reference to the accompanying draw- 
ings, embodiments of the invention will be described, 
the invention pertaining to a server, a client, a device 
terminal, a device search system, a device search 
method, respectively connected to a network, and a 
storage medium storing a program realizing the device 
search method. 

[0015] Fig. 1 is a diagram showing the structure of a 
device search system of the invention. 
[0016] As shown in Fig. 1, a client computer 20, a 
device terminal 30 and a server computer 10 are con- 
nected to a network 40. 

[0017] The client 20 may be a general computer or 
the like. The client 20 comprises a search module 21 
and a display module 22. The search module 21 trans- 
mits a desired device search condition to the server 1 0 
and receives the search result. The display module 22 
displays the received search result. 
[0016] The server 1 0 has a database 1 1 for manag- 
ing attribute information of devices on the network 40 
and functions as a directory server. Identification infor- 
mation and various attribute information of each device 
on the network are stored in the database 1 1 . 
[0019] A search module 1 2 searches a device satis- 
fying a desired condition from the database 11 in 
accordance with the device search condition received 
from the client 20 and transmits the search result to the 
client. A device attribute registration module 31 receives 
the device attribute from the device 30 and registers it in 
the database 1 1 . 

[0020] The device 30 has a function of providing the 
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client 20 with various services, and may be a scanner, a 
printer, a facsimile or the like. The device attribute trans- 
mission module 31 transmits its attribute information to 
the server 10 and requests the server 10 to register it. 
[0021] An example shown in Fig. 1 provides the s 
minimum unit of the structure of the device search sys- 
tem. In practice, a plurality of clients and devices are 
connected to the network. 

[0022] The device search system may have a plu- 
rality of servers. to 
[0023] Fig. 2 is a diagram showing the specific 
structure of a network on which the device search sys- 
tem of the embodiment runs. 

[0024] In Fig. 2, reference numeral 101 represents 
a color printer, reference numeral 102 represents an is 
MFP (Multi Function Peripheral) which is a copier capa- 
ble of being used also as a network color printer, a scan- 
ner, and a facsimile, reference numerals 103 and 104 
represent a monochrome printer, and reference 
numeral 105 represents a scanner. These are ail con- 20 
nected to the network. 

[0025] Reference numerals 111 and 113 represent 
a desk top PC and a note PC. These PCs can execute 
programs of network clients. The desk top PC 1 1 1 and 
note PC 1 13 are connected to the network as client ter- 25 
minals, and have the functions of issuing inquiry infor- 
mation on a device satisfying a desired condition to the 
server connected to the network and displaying the 
search result, as will be later described. 
[0026] Reference numeral 1 1 2 represents a work 30 
station WS capable of executing a program of the net- 
work server of the embodiment. The work station WS 
1 12 is connected to the network as the server, stores 
various information on the network devices 101 and 105 
as will be later described, and receives a device search 35 
inquiry from the client 111 or 1 13 connected to the net- 
work to return the search result. 

[0027] Of these devices, the color printer 1 01 , MFP 
copier 102, monochrome printer 1 03, client 111, server 
112 and a fire wall 1 20 are installed on the second floor 40 
2F, whereas the monochrome printer 104 and scanner 
105 are installed on the first floor 1 F. The note PC 1 13 
installed on the first floor and connected to a LAN 100 
may be removably used. 

[0028] The network 100 interconnecting these 45 
devices is connected via the fire wall 120 to the Internet 
130 and to another network 1 40. 

[0029] Fig. 3 is a schematic diagram showing the 
internal structure of a general personal computer. The 
fundamental internal structure of the desk top PC 1 1 1 , so 
note PC 113, server 1 12 or the like is -the same as that 
shown in Fig. 3. 

[0030] In Fig. 3, reference numeral 200 represents 
a PC which executes client software and work server 
software (collectively called network device search soft- ss 
ware) and corresponds to the client 111, server 112 and 
note PC 1 13 shown in Fig. 2. 

[0031] PC 200 has a CPU 202 which executes the 
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network device search software stored in a hard disk 
(HD) 21 1 or a floppy disk (FD) 212. PC 200 collectively 
controls each device connected to a system bus 201 . 
[0032] Reference numeral 204 represents a RAM 
which functions as a main memory, work memory or the 
like of CPU 202. Reference numeral 205 represents a 
keyboard controller (KBC) which controls inputs from a 
keyboard (KB) 209. Reference numeral 206 represents 
a CRT controller (CRTC) which controls a CRT display 
(CRT) 210. 

[0033] Reference numeral 207 represents a disk 
controller (DKC) which controls access to the hard disk 
(HD) 21 1 and floppy disk (FD) 212 storing a boot pro- 
gram, various application programs, edition files, user 
files, network management programs and the like. 
[0034] Reference numeral 208 represents a net- 
work interface card (NIC) which transfers data to and 
from the network printer, another network device or 
another PC via LAN 220. 

[0035] Reference numeral 21 3 represents a mouse 
controller (MC) which controls a mouse (MS) 214. In 
this embodiment, LAN 220 corresponds to LAN 100 
shown in Fig. 2. 

[0036] Next, hierarchical location information repre- 
sentative of a location of each device on the network wilt 
be described. 

[0037] As shown in Fig. 4, the data structure of hier- 
archical location information is hierarchical so that 
detailed location information can be identified from the 
upper hierarchical layer to lower hierarchical layer. A 
user designates a desired hierarchical level in accord- 
ance with a use object. 

[0038] In the example shown in Fig. 4, the hierarchi- 
cal location information of LBP1 110 indicated by refer- 
ence numeral 309 is designated by (C=JP(301). 
0=ABC trading Co. Ltd. (302), BR=Tokyo branch (303), 
OP=extend (304), BU=AA building (305), FL=2F (306), 
BL=2-1 (307), DV=printer (308)). In this case, a map 
(310) is represented by "10X+1 OY". 
[0039] Each entry will be described. "C" indicates 
country information (JP is Japan, US is America, etc.). 
"O" indicates organization information (ABC trading Co. 
Ltd., XYZ trading Co. Ltd., etc.). "BR" indicates branch 
information such as a branch shop and a branch office 
(Tokyo branch, Osaka branch, etc., hereinafter called 
branch information). 

[0040] "BU" indicates building information (AA 
building, BB building, etc.). "FL" indicates floor informa- 
tion (1F, 2F, etc.). "BL" indicates block information of a 
block on each floor (1-1,2-1, etc.). "DV" indicates device 
information (printer, MFP, etc.). "NM" indicates a device 
name (LBP1 110, LBP3310. etc.). 

[0041] A layout bit map is prepared for a block hier- 
archical level "BL", the layout bit map including image 
data for visually displaying the layout. The coordinate 
information of the layout bit map is indicated by the map 
310 shown in Fig. 4. 

[0042] "OP" shown in Fig. 4 indicates option infor- 
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mation representative of the extended information of 
"BU", "FL" and "BL" hierarchical levels. 
[0043] The option information may be set to another 
hierarchical level or it may be omitted from the data 
structure. 5 
[0044] As described earlier, the main object of the 
invention is to hierarchically manage location informa- 
tion of devices connected to a network, identify the loca- 
tion of the device requested to search in a hierarchical 
structure, and display the identified device location for w 
the user in a way easy to recognize. 
[0045] Figs. 5 to 8 show examples of a layout bit 
map corresponding to each block hierarchical level of 
the hierarchical location information. This layout bit map 
is displayed at the client 1 1 1 to display the location of a is 
device in a way easy to recognize. 
[0046] Fig. 5 shows an example of a layout bit map 
corresponding to a block 2-1 on 2F. In this embodiment, 
the client 20 has this layout bit map. The layout of desks, 
partitions and the like on the floor is held as a bit map. 20 
On this layout, the color printer 101, MFP 102, fire wall 
120 and server 1 12 are disposed as shown in Fig. 5. 
[0047] Fig. 6 shows an example of a layout bit map 
corresponding to a block 2-2 on 2F. In the block 2-2 on 
2F, PC 111 and printer 103 are disposed as shown in 25 
Fig. 6. 

[0046] Fig. 7 shows an example of a layout bit map 
corresponding to a block 1-1 on 1 F. In the block 1-1 on 
1F, PC 1 13 and monochrome printer 104 are disposed 
as shown in Fig. 7. 30 
[0049] Fig. 8 shows an example of a layout bit map 
corresponding to a block 1-2 on 1 F. In the block 1-2 on 
1 F, the scanner 105 is disposed as shown in Fig. 8. This 
scanner is displayed at the client computer of a user as 
will be later described. 35 
[0050] First to third embodiments of a device 
search system using the hierarchical location informa- 
tion will be described. 

[First Embodiment] 40 

[0051] (n the first embodiment of the device search 
system using the hierarchical location information, the 
layout bit map for visually displaying a device location is 
stored in the client. 45 
[0052] The structure of the server 1 1 2 for managing 
attribute information of each device will be described 
first. 

[0053] Fig. 9 shows an example of the structure of a 
database of the server 1 1 2 for managing attribute infor- 50 
mation of each device on the network. 
[0054] In Fig. 9, each column corresponds to a set 
of data registered for each device, i.e., a tuple. Each row 
corresponds to an attribute for each tuple. 
[0055] In this database 800 shown in Fig. 9, hierar- 55 
chical location information is stored at 802 to 810 and 
other attribute information is stored at 81 1 to 814, in cor- 
respondence to each device. 



[0056] Examples of the other attribute information 
include an attribute 811 representative of a pres- 
ence/absence of a color input/output function, an 
attribute 812 representative of a presence/absence of a 
staple function, an attribute 813 representative of a 
presence/absence of a double-sided print function, and 
an IP address B14. 

[0057] This database may be a database manage- 
ment system commonly used in this field, or may be 
directory information base such as X.500. 
[0056] Fig. 1 0 shows an example of the structure of 
device registration data which is used when the device 
is registered in the database 800 managed by the 
server 112. 

[0059] The device registration data 900 includes 
location information TAG 901 (902 to 91 1) set with the 
device hierarchical location information and device 
attribute information TAG 912 (913 to 916) set with the 
device attribute information. After a power is turned on, 
each device transmits its own device registration data 
900 to the server 1 12. 

[0060] The transmission operation of the device 
registration data 900 may be executed when any item in 
the device registration data 900 is changed, when a 
device is plugged in to the network, or periodically. The 
device registration data 900 may be transmitted from 
the device in response to an inquiry from the server. 
[0061] Upon reception of the device registration 
data 900 from a device, the server registers the 
received device registration data in the database 800. 
[0062] Fig. 1 1 shows a search condition input win- 
dow to be used for search by the client PC 111. Search 
entries are input at 1001 a to 1001c. In this input window, 
a pull-down menu can be used to select a desired 
search condition. Attribute information corresponding to 
each entry is input at 1 002a to 1 002c. 
[0063] For example, if a device is selected as the 
entry, the pull-down menu of printer, MFP and scanner 
is displayed as the attribute and a user selects one of 
them as the search attribute information. 
[0064] The search condition is entered by using 
input buttons 1003 and 1004, the input button 1003 
entering the search condition AND and the input button 
1004 entering the search condition OR. After the user 
enters the search conditions, a search starts when a 
search start button 1 005 is actuated. 
[0065] Fig. 12 is a diagram showing an example of 
a search input. In this example, the attribute information 
is a printer for with a color print function. If a printer at 2F 
is to be searched, a "floor" is entered at 1001c and "2F" 
is entered at 1 002c. 

[0066] If the detailed location of 2F is to be desig- 
nated for the search, for example a "block" is entered at 
1001c and "2-1" is entered at 1002c. A search for 
"printer at block 2-1" can therefore be executed. 
[0067] Fig. 13 is a diagram showing an equation of 
the search conditions described above. In this example, 
the floor (FL) is the second floor (2F), the device (DV) is 
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the printer (printer), and the color output (color) is possi- 
ble (TRUE). 

[0068] tt is necessary to describe how the server 
received the search condition equation shown in Fig. 13 
evaluates the equation "FL=2F". The reason is as fol- 5 
lows. The location condition of floor = 2F is satisfied not 
only by the device installed on 2F of the AA building of 
the Tokyo branch desired by the user to be searched, 
but also by the device installed on 2F of the YY building 
of the Osaka branch. Therefore, the device of the YY 10 
building of the Osaka branch not desired by the user is 
also searched and the search result unnecessary for 
the user is given. 

[0069] In order to avoid this, it is necessary that the 
server 112 has a scheme of automatically identify the is 
upper hierarchical level than the floor hierarchical level 
(FL). 

[0070] One example of this scheme is to make the 
server store hierarchical location information for the 
search conditions at the hierarchical level higher than 20 
the floor hierarchical level (FL) and use this information. 
According to this method, when a search request is 
issued to the server installed at the AA building of the 
Tokyo branch under the condition of "FL=2F", only the 
device on 2F of the AA building can be used as the 25 
search candidate. 

[0071] If the device installed on 2 F of the YY build- 
ing of the Osaka branch is desired to be searched, a 
search request is issued to the server installed on 2 F of 
the YY building of the Osaka branch under the search 30 
condition of "FL=2F". 

[0072] In the example shown in Fig. 12, although a 
specific hierarchical level is designated, a so-called full- 
path designation from the highest hierarchical level to a 
predetermined hierarchical level may also be used. 35 
[0073] In this case, the search condition equation 
shown in Fig. 13 is a full-path designation from the high- 
est hierarchical level "e.g., C=JP, 0=ABC, BR=Tokyo 
branch,...). 

[0074] With this full-path designation, it is possible 40 
to search the device installed on 2F of the YY building of 
the Osaka branch from the server installed at the AA 
building of the Tokyo branch. 

[0075] Fig. 14 shows an example of the search 
result of the device satisfying the search condition 45 
shown in Fig. 1 3, returned from the server 1 1 2 to the cli- 
ent PC 111. 

[0076] In accordance with the search condition 
shown in Fig. 13 and received from the client 111, the 
server 1 12 searches the database 800 (Fig. 9) and the so 
satisfied device information is returned to the client 1 1 1 
as the search result 1300. 

[0077] The search result 1300 includes the hierar- 
chical location information 1301 to 1310 and device 
attribute information 1311 to 1 31 4. If there are a plurality 55 
of devices satisfying the search condition, the search 
result 1300 includes the hierarchical location informa- 
tion 1301 to 1310 and device attribute information 131 1 



to 1314, respectively of a plurality of devices. 
[0078] Since the device satisfying the search condi- 
tion shown in Fig. 13 is only LBP1 1 10, only the informa- 
tion shown in Fig. 14 is returned to the client 111. 
[0079] Fig. 15 is a correspondence list between 
block hierarchical levels of the hierarchical location 
information and layout bit maps, stored in the client 111. 
[0080] By using this correspondence fist, the client 
1 1 1 can identify the layout bit map in accordance with 
the hierarchical location information. 
[0081] In this embodiment, layout bit maps shown in 
Figs. 16 to 19 are stored in correspondence with the 
blocks 1-1, 1-2, 2-1 and 2-2. 

[0082] For other blocks, the layout bit map shown in 
Fig. 20 is displayed. 

[0083] Figs. 16 to 19 show the layout bit maps at 
block hierarchical levels. In this embodiment, informa- 
tion representative of the searched device is displayed 
superposing upon the layout bit map. It is therefore pos- 
sible to visually confirm the location, block and floor of 
the search requested device. 

[0084] Fig. 20 shows the layout bit map (hereinafter 
called an unknown MAP) which is displayed when the 
layout bit maps of the client cannot be used. In Fig. 20, 
in an area 1901 an indication that there is no layout bit 
map is displayed, and in an area 1 902 a device not hav- 
ing the hierarchical location information or not coinci- 
dent with the hierarchical location information is 
displayed. 

[0085] Fig. 21 shows device icons for displaying 
devices of the client 1 1 1 . 

[0086] Each device icon is one-to-one correspond- 
ence with each device name (NM), and a device icon 
representative of a device whose name is not known is 
also used. 

[0087] Fig. 22 is a diagram illustrating a scheme of 
displaying a device icon on the layout bit map, to be exe- 
cuted by the client 111. 

[0088] The client derives the hierarchical location 
information and device attribute information from the 
search result acquired from the server 112, and selects 
the corresponding layout bit map and device icon. 
[0089] Since the coordinate information tor the 
selected layout bit map can be obtained from the 
acquired hierarchical location information, the device 
icon 2002 representative of the color printer 101 
(LBP1 110) is superposed at the coordinate "1 0X+1 OY" 
of the selected layout bit map. 

[0090] By superposing the device icon at the corre- 
sponding coordinate of the layout bit map, it is possible 
to display the location of the search requested device in 
a manner easy to be recognized by the user. 
[0091 ] Fig. 23 shows an example of the bit map dis- 
played on the client 1 1 1 after the search. As seen from 
Fig. 23, it is possible to know that the color printer 1 01 is 
at the location of a table near an inlet of the block 2-1 on 
2F. 

[0092] Fig. 24 is a block diagram showing the inter- 
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nal structure of the cotor LBP 101 of this embodiment. 
As shown in Fig. 24, connected to a system bus 2301 of 
this printer 101 are a CPU 2302 for executing a pro- 
gram, a ROM 2303 for storing programs, and a RAM 
2304 used as a work area and a buffer area for pro- 5 
grams. 

[0093] Reference numeral 2305 represents an LBP 
engine controller to which an engine 2309 is connected. 
Reference numeral 2306 represents a panel controller 
which manages a panel 231 0 by controlling input/output w 
to and from the panel. 

[0094] The color LBP 1 01 of this embodiment has a 
hard disk (HD) 2211 and can temporarily spool print 
data in this disk. Reference numeral 2307 represents a 
disk controller which controls HD 2211. Reference is 
numeral 2308 represents a network interface controller 
to which a network is connected. 

[0095] Reference numeral 2312 represents a non- 
volatile RAM (NVRAM) which retains data even while 
the power of the printer 101 is turned off. In this embod- 20 
iment, NVRAM stores hierarchical location information, 
attribute information, and the like. Such information may 
be stored in HD 221 1 instead of NVRAM 2312. 
[0096] Figs. 25 to 29 are flow charts illustrating the 
operation of the embodiment. The details of this embod- 25 
iment will be given with reference to the flow charts. 
[0097] With reference to the ffow chart shown in 
Fig. 29, a process of registering device hierarchical 
location information will be described. The color printer 
101 (LBP1 1 1 0) is used by way of example in the follow- 30 
ing description. 

[0098] LBP 101 stores the hierarchical location 
information and attribute information in the non-volatile 
RAM 2312 serving as a device location storing means. 
When a power is turned on, CPU 2302 of LBP 101 35 
establishes a connection to the server 112 (Step 
S2801). After the connection, LBP 101 reads the hierar- 
chical location information and attribute information 
from the non-volatile RAM 2312, sends it to the server 
1 12 which registers it in managing means in the format 40 
shown in Fig. 1 0 (Step S2802). 

[0099] After the registration, CPU 2302 of LBP 101 
releases the connection to the server 1 12 (Step S2803). 
With these steps, after the power is turned on, each 
device registers the hierarchical location information 45 
and attribute information in the server 1 1 2. 
[0100] Various methods of transmitting the hierar- 
chical location information of each device to another 
computer may be used in addition to the registration 
operation in the directory server shown in Fig. 29. 50 
[0101] For example, in a network system having no 
directory server, the hierarchical location information 
may be set to a response packet which is transmitted in 
response to a broadcast operation or multicast opera- 
tion of a device search protocol such as SLP issued 55 
from a computer on the network. 

[0102] Next, with reference to the flow chart of Fig. 
25, the operation of the server will be described. The 



server 112 runs an event driven type program, and 
when an even occurs, analyzes it and executes a corre- 
sponding process. 

[0103] When a power is turned on, the server 112 
first opens a reception port (Step S2401). Next, an 
event is acquired (Step S2402) and judges whether the 
acquired event is an end command (Step S2403). If it is 
judged that the event is the end command, the reception 
port is closed (Step S2404) to terminate the process. 
[0104] If it is judged at Step S2403 that the event is 
not the end command, it is judged whether the event is 
a search request from the client 1 1 1 or the like (Step 

52405) . In the case of the search request, a database 
search process is executed at Step S2406. 

[0105] If it is judged at Step S2405 that the event is 
not the search request, it is judged at Step S2407 
whether the even is a database registration request 
from the device. If it is judged that the event is the regis- 
tration request, the received data is registered in the 
table 800 shown in Fig. 9 (Step S2408). This registered 
data is stored in HD 21 1. If it is judged at Step S2407 
that the event is another request, another process is 
executed (Step S2409). 

[0106] Next, with reference to the flow chart shown 
in Fig. 26, a data search process (process at Step 

52406) to be executed by the server will be detailed. 
[0107] In this search process, it is judged at Step 
S2501 whether all search conditions have been proc- 
essed. Until all search conditions have been processed, 
this search process is repeated. 

[0108] If all search conditions on a reception packet 
have been searched at Step S2501 , the search result is 
transmitted to the client (Step S2502). 
[0109] If all search conditions have not been 
searched, the flow advances to Step S2503 whereat the 
next search condition is acquired from the reception 
packet. It is judged whether all registration device infor- 
mation in the table shown in Fig. 9 has been searched 
for the acquired search condition (Step S2504). 
[01 10] If it is judged that all registration device infor- 
mation has been searched, the flow returns to Step 
S2501. 

[01 1 1] If it is judged at Step S2504 that all registra- 
tion device information has not been searched, the flow 
advances to Step S2505 whereat device information of 
an n-th device is read from HD 211. It is checked 
whether the read device information satisfies the search 
condition (Step S2506). 

[01 12] If it is judged that the read device information 
satisfies the search condition, the device information is 
acquired (Step S2507) and added to the search result 
(Step S2508). 

[0113] If it is judged at Step S2506 that the device 
information does not satisfy the search condition, the 
flow returns to Step S2504 for the next device. Devices 
in the table 800 shown in Fig. 9 are all searched for each 
search condition, and the search result is transmitted to 
the client. 
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[0114] Next, the overall operation of the cfient 1 11 
will be described. 

[0115] The client 1 1 1 runs an event driven type pro- 
gram, and when an even occurs, analyzes it and exe- 
cutes a corresponding process. 5 
[0116] As shown in the flow chart of Fig. 27, the cli- 
ent 111 first acquires an event at Step S2601. If the 
event of the end command is received, the process is 
terminated (Step S2602). 

[0117] On the client 1 1 1 side, a user enters search to 

conditions from the search condition input window 

shown in Fig. 11. When the user activates the search 

start button 1005, an event occurs. 

[0118] If it is judged at Step S2603 that the event is 

a request of issuing a search command, the client 111 15 

transmits the search request to the server 112 (Step 

S2604). 

[0119] In this case, the search condition equation 
such as shown in Figs. 1 2 and 1 3 is used to transmit the 
search request to the server. If this search condition 20 
equation is stored in HD 211, this equation can be used 
when the same search is executed later, to omit the user 
input of the equation. 

[0120] The cfient 1 1 1 waits for the search result 
from the server, tt is checked at Step S2605 whether an 25 
event of the search result is received. If it is judged at 
Step S2605 that the search result such as shown in Fig. 
14 is received, a search result display process ts exe- 
cuted (Step S2606). If another event is received, a cor- 
responding process is executed (Step S2607). 30 
[0121] Next, with reference to the ffow chart shown 
in Fig. 28, the search result display process will be 
detailed. 

[0122] First, at Step S2701 , it is judged whether all 
search results have been processed. If it is judged that 35 
all search results have been processed, the process is 
terminated. 

[0123] If it is judged at Step S2701 that all search 
results have not been processed, the flow advances to 
Step S2702 whereat the hierarchical location informa- 40 
tion is acquired from the received search result. In 
accordance with the acquired hierarchical location infor- 
mation, it is judged whether the client can display a lay- 
out bit map (Step S2703). 

[01 24] The judgement at Step S2703 that the layout 45 
bit map can be displayed or not means the device infor- 
mation received as the search results contains the hier- 
archical location information shown in Fig. 4 or not. If 
not contained, it means that the device hierarchical 
location information is not registered in the server 112. so 
[0125] In this embodiment, the device hierarchical 
location information capable of being displayed contains 
the hierarchical location information which includes the 
information indicated by reference numeral 1401 in Fig. 
15. If the hierarchical location information does not 55 
include this information, it is confirmed whether an 
unknown map is already displayed (Step S2709) and 
the unknown device shown in Fig. 21 is displayed (Step 



S2710). 

[0126] The NM information is derived from the hier- 
archical location information (Step S2711) and the 
device icon corresponding to the NM information is dis- 
played in the area 1 902 shown in Fig. 20. In this case, 
the device unable to be normally displayed, i.e., the 
device whose hierarchical location information is still not 
registered, is displayed in this area. 
[0127] If it is judged at Step S2703 that the device 
can be displayed, the BL information is derived from the 
hierarchical location information (Step S2704). The cli- 
ent displays the necessary layout bit map by referring to 
the BL information table shown in Fig. 15 by using the 
BL information as a key. 

[0128] It is checked whether the corresponding lay- 
out bit map is already displayed (Step S2705). If it is 
judged that the layout bit map is not still displayed, the 
corresponding bit map is displayed (Step S2706). The 
NM information and layout bit map is acquired from the 
hierarchical location information (Step S2707). 
[01 29] If it is judged at Step S2705 that the layout bit 
map is already displayed, the flow advances to Step 
S2707. The device icon corresponding to the NM infor- 
mation is read from the table shown in Fig. 21. In 
accordance with the layout bit map, the display position 
of the device icon is determined. 

[0130] With the above Steps, the layout bit map 
such as shown in Figs. 5 to 8 is displayed on a display 
of the client, and the user can know the detailed location 
of the device. 

[0131] With Steps S2705 to 2707. if a plurality of 
devices are found as the search results, the devices are 
displayed on the same layout bit maps or on different 
layout bit maps. 

[0132] Device attribute information other than the 
location information may be displayed as a tool tip 701 
such as shown in Fig. 7, which can be displayed for 
example by a predetermined operation on the device 
icon on the layout bit map. 

[0133] In this embodiment, since the search result 
shown in Fig. 14 is returned from the server 112, it can 
be known that NM is LBP1110 and the coordinate is 
"10X+10Y". Therefore, the client displays the device 
icon on the device bit map at the position shown in Fig. 
22 (Step S2708). This device bit map is superposed 
upon the layout bit map to display the search result such 
as shown in Fig. 23. 

[0134] In this embodiment, although all the layout 
bit maps are stored in the client, they may be stored in 
the client and server in a distributed manner. 

[Second Embodiment] 

[0135] In the second embodiment, layout bit maps 
for displaying the location of a device are stored in the 
server. Different points from the first embodiment will be 
described mainly. 

[0136} In the first embodiment, the layout bit maps 
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are stored in the client. Therefore, when the search 
result is displayed at the client, the server is not required 
to transfer a layout bit map to the client. It is therefore 
possible to reduce a load of the display process and 
shorten the display time, and also mitigate traffics of the 
network system. 

[0137] In the second embodiment, the layout bit 
maps are stored in the server. Therefore, map informa- 
tion can be collectively managed by the server, and the 
client is not required to store the map information. It is 
therefore possible to make maintenance such as updat- 
ing easy and reduce a load on memory resources of the 
client. 

[0138] Either the first or second embodiment can be 
adopted in accordance with the load on the network 
system and the client performance. 
[0139] In the second embodiment, stored in the 
hard disk of the server 112 are the layout bit maps 
shown in Figs. 16 to 20, correspondence table between 
the hierarchical location information and layout bit maps 
shown in Fig. 15, and device icon information shown in 
Fig. 21. 

[0140] Different points from the first embodiment 
will be described with reference to the flow charts 
shown in Figs. 43 to 45. 

[0141] First, the process to be executed by the 
server will be described with reference to the flow chart 
shown in Fig. 43. 

[0142] The server 112 runs an event driven type 
program, and when an even occurs, analyzes it and 
executes a corresponding process. 
[0143] When a power is turned on, the server 112 
first opens a reception port (Step S4301). Next, an 
event is acquired (Step S4302) and judges whether the 
acquired event is an end command (Step S4303). If it is 
judged that the event is the end command, the reception 
port is closed (Step S4304) to terminate the process. 
[0144] If it is judged at Step S4303 that the event is 
not the end command, it is judged whether the event is 
a search request {Step S4305). In the case of the 
search request, a database search process is executed 
at Step S4306. 

[0145] This search process is executed in accord- 
ance with the flow chart shown in Fig. 26 of the first 
embodiment. 

[0146] If ft is judged at Step S4305 that the event is 
not the search request, it is judged at Step S4307 
whether the even is a database registration request, tf it 
is judged that the event is the registration request, the 
received data is registered in the table 800 shown in Fig. 
9 (Step 4308). This registered data is stored in HD 21 1 . 
If it is judged at Step S4307 that the event is another 
request, a search process for the layout bit map is exe- 
cuted (Step S4309). The details thereof will be later 
given with reference to Fig. 45. 

[0147] The overall operation of the client is per- 
formed in accordance with the flow chart shown in Fig. 
27 of the first embodiment. The search result display 



process at Step S2606 shown in Fig. 27 will be 
described in detail with reference to the flow chart 
shown in Fig. 44. 

[0148] First, at Step S4401 , it is judged whether all 
5 search results have been processed. If it is judged that 
all search results have been processed, the process is 
terminated. 

[0149] If it is judged at Step S4401 that all search 
results have not been processed, the hierarchical ioca- 

w tion information is derived from the received search 
result at Step S4402. Thereafter, a connection to the 
server 112 is established (Step S4403) and the layout 
bit map corresponding to the acquired hierarchical loca- 
tion information is acquired by using the correspond- 

15 ence table shown in Fig. 1 5 (Step S4404). 

[01 50] It is judged whether the corresponding layout 
bit map is already displayed (Step S4405). If not dis- 
played, the corresponding layout bit map is acquired 
from the server (Step S4406). Acquiring the layout bit 

20 map is executed in accordance with a designation of the 
block hierarchical level (BL) by the client 111. The NM 
information and layout bit map are acquired in accord- 
ance with the hierarchical location information (Step 

54407) . If it is judged at Step S4405 that the layout bit 
25 map is already displayed, the flow advances directly to 

Step S4407. 

[01 51 J Next, the corresponding device icon is 
acquired in accordance with the NM information (Step 

54408) . The display position of the corresponding 
30 device icon on the layout bit map is determined to dis- 
play it at the predetermined position (Step S2709). After 
the device icon is displayed, the connection to the 
server 1 12 is released (Step 2710). 

[0152] If the search request pertains to the hierar- 
35 chical location information not containing the informa- 
tion 1401 shown in Fig. 15, it is judged whether the 
unknown map is already displayed and thereafter the 
unknown device map shown in Fig. 20 is displayed. 
[0153] In this embodiment, since the search result 
40 shown in Fig. 14 is returned from the server 1 12, it can 
be known that NM is LBP1110 and the coordinate is 
"10X+10Y*. Therefore, the client displays the device 
icon on the device bit map at the position shown in Fig. 
22 (Step S2708). This device bit map is superposed 
45 upon the layout bit map to display the search result such 
as shown in Fig. 23. 

[0154] Next, with reference to the flow chart shown 
in Fig. 45, the details of the map information search 
process (Step S4309 shown in Fig. 43) will be given. 

so [0155] First, at Step S4501 it is judged whether the 
event is a search request for the layout bit map informa- 
tion, tf the event is the map search request, the flow 
advances to Step S4502 whereat it is judged whether 
the searched location can be displayed on any map. 

55 [0156] If it is judged that the searched location can 
be displayed, the flow advances to Step S4503 whereat 
the corresponding map information is acquired by using 
the correspondence table shown in Fig. 1 5. 
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[01 57] Acquiring the layout bit map is executed in 
accordance with a designation of the block hierarchical 
level (BL) by the client 111. 

[0158] Next, the flow advances to Step S4504 
whereat the acquired layout bit map is returned to the s 
client 111. If it is judged at Step S4502 that the 
searched location cannot be displayed on any map, the 
flow advances to Step S4505 to acquire the unknown 
map. 

[0159] If it is judged at Step S4501 that the event is jo 
not the search request for the layout map information, 
the flow advances to Step S4506 whereat It is judged 
whether the event is a device icon search request. In the 
case of the device icon search, the corresponding 
device icon is acquired at Step S4607 by using the is 
device icon table shown in Fig. 21. 
[0160] Next, the acquired device icon is returned to 
the client 1 1 1 (Step S4504). If it is judged at Step S4506 
that the event is not the device icon search request, 
another process is executed (Step S4508). 20 
[0161] In this embodiment, the server 112 transmits 
the layout bit map and device icon corresponding to the 
search result to the client 111, and the client 1 1 1 syn- 
thesizes the received layout bit map and device icon in 
accordance with the coordinate information (Step 25 
S2708 shown in Fig. 28). 

[0162] Instead, the server 112 may synthesize the 
layout bit map and device icon corresponding to the 
search result, and transmit the synthesized layout bit 
map together with the search result to the client 1 1 1 . In 30 
this case, the client 111 is not required to execute the 
map synthesis process (Step S2708 shown in Fig. 28), 
but it displays the layout bit map itself received from the 
server 1 12. A load of the client can be reduced. 

(Third Embodiment] 

[0163] Next, another embodiment of the device 
search using the hierarchical location information will be 
described. In the first and second embodiments, as 40 
shown in Fig. 15, five layout bit maps are used including 
block bit maps (1-1, 1-2, 2-1, 2-2) and an unknown bit 
map. In this embodiment, layout bit maps at each hier- 
archical level are also provided and the display method 
at the client will be described. This embodiment method as 
is inclusive of the first and second display methods at 
the client described earlier. 

[0164] In the first and second embodiments, only 
the layout bit maps corresponding to the block (BL) hier- 
archical level are stored. In the third embodiment, the so 
layout bit maps corresponding to each hierarchical level 
of the hierarchical location information are stored and 
reflected upon the search result display at the client 
111. 

[0165] In the third embodiment, the searched 55 
device can be displayed on a layout bit map at the hier- 
archical level desired by a user, including the location 
information from rough location information at a building 



level to detailed location information at one block on one 
floor. 

[0166] In the third embodiment, although the layout 
bit maps are stored in the client 1 1 1 similar to the first 
embodiment, the layout bit maps may be stored in the 
server 1 12 similar to the second embodiment. 
[0167] Fig. 31 is a list of layout bit maps corre- 
sponding to each hierarchical level to be searched, this 
list storing a correspondence between a layout bit map 
and a hierarchical level of the hierarchical location infor- 
mation. 

[0168] In the example shown in Fig. 31, the corre- 
spondence table stores the information that "the hierar- 
chical level "organization information = ABC trading Co. 
Ltd. (3101)" corresponds to the layout bit map shown in 
Fig. 33, "the hierarchical level "organization information 
= ABC trading Co. Ltd., branch information = Tokyo 
branch (3102,...)" corresponds to the layout bit map 
shown in Fig. 35, and the like. 

[0169] By using the layout bit map corresponding to 
each hierarchical level, it is possible to display the 
search result in accordance with "the present location of 
a user", 'the degree of location information recognized 
by a user" and the like. 

[0170] For example, when a device in the AA build- 
ing is searched, the layout bit map corresponding to the 
floor information (FL) at the hierarchical level one level 
lower than the building information (BU=AA building) is 
used for the search result display. 
[0171] Effective location information can therefore 
be supplied to a user who recognizes the AA building 
but does not know the information of the inside of the 
AA building. 

[0172] In this case, the user selects the building 
name (BU) from the pull-down menu at 1001c in the 
input window shown in Fig. 1 1 , inputs the AA building as 
its attribute value 1002c, and thereafter activates the 
search start button 1005. 

[0173] Next, the search result display process by 
the client 111 according to the third embodiment will be 
described with reference to the flow chart shown in Fig. 
32. 

[0174] First, at Step S6001 , it is judged whether all 
search results have been processed. This Step judges 
an end of the search result display process. 
[0175] If it is judged at Step S6001 that all search 
results have not been processed, the attribute NM is 
derived from the next search resuft at Step S6002. This 
Step is executed so that the device icon can be dis- 
played at Step S6008, S6010 or S6013. 
[0176] Next, it is judged at Step S6003 whether the 
layout bit map corresponding to the searched condition 
attribute is already displayed. In this example, since the 
search was executed with the attribute O = attribute 
value ABC trading Co. Ltd., the searched device icon is 
displayed on the layout bit map shown in Fig. 33 in 
accordance with the map correspondence list (shown in 
Fig. 31). It is checked whether the layout bit map shown 
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in Fig. 33 is already displayed. If not displayed, the lay- 
out bit map is displayed at Step S6004 to advance to the 
process at Step S6005. 

[0177] If it is judged at Step S6003 that the layout bit 
map shown in Fig. 33 is already displayed, the attribute 5 
and its attribute value are derived from the searched 
attribute at Step S6005. It is checked at Step S6006 
whether the acquired attribute value can be displayed. If 
the device has an attribute value outside of the prede- 
termined range or is not input with the attribute value, w 
the device cannot be displayed and the flow advances 
to Step S601 1. 

[0178] It is judged at Step S6011 whether the 
unknown map is already displayed. If not, the unknown 
map is displayed at Step S6012. and the device icon fs 
corresponding to the NM value acquired at Step S6002 
is displayed in the device column of the unknown map 
(StepS6013). 

[0179] If it is judged at Step S6006 that the attribute 
value can be displayed, it is judged whether the lower 20 
hierarchical level is the MAP attribute (Step S6007). If 
not, the flow advances to Step S6008 whereat the 
device icon corresponding to the NM value acquired at 
Step S6002 is superposed upon the displayed layout bit 
map at the attribute position. In this case, the attribute 25 
value of the attribute BR one level tower than the hierar- 
chical level O in the hierarchical location information is 
the Tokyo branch (Fig. 4), and so each device is dis- 
played at the location of the Tokyo branch 5001. The 
display shown in Fig. 34 can therefore be obtained. 30 
[0180] In order to search the location of the device 
more precisely, the user selects the block name (BL) 
from the pull-down menu at 1001a in the input window 
shown in Fig. 11, inputs 2-1 as its attribute value 1 002a, 
and thereafter activates the search start button 1 005. 35 
[0181] The client acquires the search result from 
the server by the method described in the above 
embodiments. In accordance with the search result 
acquired from the server, the client displays the device 
icon on the layout bit map. Namely, the process shown 40 
in Fig. 32 is executed. In this case, since the lower hier- 
archical level attribute information is the map informa- 
tion at Step S6007, the flow advances to Step S6009. 
[0182] It is checked at Step S6009 whether the 
coordinate is in the areal range of the layout bit map. If 45 
in the areal range, at Step 6010 the device icon corre- 
sponding to the NM value acquired at Step S6002 is dis- 
played superposed upon the displayed layout bit map at 
the coordinate position. 

[0183] In this case, since the search was executed so 
with the attribute value of 2-1 as the block attribute (BL), 
the layout bit map shown in Fig. 1 8 is selected by using 
the map correspondence list shown in Fig. 31, as the 
layout bit map on which the search result is displayed. 
[0184] Therefore, as shown in Fig. 15, the device ss 
icon corresponding to the searched device is displayed 
superposed upon the layout bit map shown in Fig. 18. 
[0185] Other layout bit maps prepared for respec- 



tive hierarchical levels will be described. 
[0186] As described earlier, Fig. 33 shows the lay- 
out bit map to be used for the search with the attribute O 
= attribute value ABC trading Co. Ltd. The device with 
the Tokyo branch as the attribute BR one level lower 
than the attribute O is displayed at 5001 , and the device 
with the Osaka branch is displayed at 5002. 
[0187] Fig. 34 shows the search result display when 
all devices are searched with the attribute O = attribute 
value ABC trading Co. Ltd. 

[0188] Fig. 35 is the layout bit map for the search 
with the attribute BR = attribute value Tokyo branch. The 
attribute one level under the attribute value BR is OP 
which is an option indicating that the detailed informa- 
tion exists at one lower level. The device having the AA 
building as its attribute BU is displayed at 5201 . 
[0189] Fig. 36 shows the search result display 
showing a building 5302 when all devices are searched 
with the attribute BR = attribute value Tokyo branch. 
[0190] Fig. 37 is the layout bit map for the search 
with the attribute BU = attribute value AA building. The 
device having 2F as the attribute 2F under the attribute 
BU is displayed at 5402, and the device having 1 F is dis- 
played at 5401 . 

[0191 ] Fig. 38 shows the search result display when 
all devices are searched with the attribute 8U = attribute 
value AA building. All devices in a 2F bit map 5502 and 
1 F bit map 5501 are displayed. 

[0192] Fig. 39 is the layout bit map for the search 
with the attribute FL = attribute value 2F. The device 
having 2-1 as the attribute BL under the attribute FL is 
displayed at 5601, and the device having 2-2 is dis- 
played at 5602. 

[0193] Fig. 40 shows the search result display when 
all devices are searched with the attribute FL = attribute 
value 2F. All devices on a 2F-1 bit map 5701 and a 2F- 
2 bit map 5702 are displayed. 

[0194] Fig. 41 is the layout bit map for the search 
with the attribute FL = attribute value IF. Fig. 42 shows 
the search result display when all devices are searched 
with the attribute FL = attribute value 1 F. The device 
having 1 -2 as the attribute BL under the attribute FL is 
displayed on a bit map 5901 and the device having 1-1 
is displayed on a bit map 5902. 

[0195] Since the layout bit map is stored for each 
hierarchical level of the hierarchical location informa- 
tion, the search result can be displayed in various dis- 
play styles at the client 111. 

[0196] First and second applications will be 
described assuming that the layout bit map shown in 
Fig. 38 is displayed on the display of the client 111. 

(First Application) 

[0197] A user selects with a mouse the device hav- 
ing an icon 5503 corresponding to LBP1 110 installed on 
the 2F floor of the layout bit map shown in Fig. 38. In 
response to this selection, the layout bit map at the 
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block hierarchical level shown in Fig. 5 is displayed so 
that the user can know the detailed location information 
of the selected LBP 1110. 

[0198] A scheme of displaying the layout bit map at 
the block hierarchical level shown in Fig. 5 in response 
to the mouse selection operation, will be described. The 
client 111 has received the attribute information of 
LBP1 1 10 shown in Fig. 14 from the server 1 12 as the 
search result, fn accordance with the hierarchical loca- 
tion information indicated by the attribute information 
1302 to 1310 of the search result shown in Fig. 14 and 
the correspondence list shown in Fig. 31, the layout bit 
map shown in Fig. 1 8 and the coordinate information on 
the map can be identified. Therefore, by displaying the 
icon of LBP1 1 10 on the layout bit map shown in Fig. 18 
at the coordinate position, the layout bit map shown in 
Fig. 5 can be obtained. 

[0199] If the server 112 stores the layout bit map, 
the server 1 1 2 transmits to the client the layout bit map 
shown in Fig. 38, first the layout bit map for displaying 
the search result and then the layout bit map at the 
block hierarchical level corresponding to the hierarchical 
location information of each device. 

(Second Application) 

[0200] In the first application, the device icon on the 
displayed layout bit map (Fig. 38) is selected to display 
the layout bit map (Fig. 5) at the block hierarchical level 
which is the lowest hierarchical level of the hierarchical 
location information. In this manner, the detailed device 
location information can be obtained from the rough 
device location information. 

[0201] In the second application, upon the selection 
operation with a mouse, the layout bit map is displayed 
which corresponds to the hierarchical level just under 
the presently displayed level. 

[0202] A user selects with a mouse an icon 5503 of 
the layout bit map (Fig. 38) at the building floor hierar- 
chical level displayed on the display of the client. In 
response to this selection, a layout bit map (Fig. 40) at 
the floor hierarchical level is displayed. 
[0203] Next, the user selects an icon 5703 in the 
layout bit map (Fig. 40) at the displayed floor hierarchi- 
cal level. In response to this selection, the layout bit map 
(Fig. 5) at the block hierarchical level is displayed. 
[0204] In response to the device icon selection 
operation by a user, the layout bit maps are sequentially 
changed to the layout bit map at the hierarchical level 
just under the level of the hierarchical location informa- 
tion. To this end, in accordance with the hierarchical 
location information indicated by the attribute informa- 
tion 1302 to 1310 of the search result shown in Fig. 14 
and the correspondence list shown in Fig. 31, the layout 
bit map at the hierarchical level just under the presently 
displayed layout bit map is selected. 
[0205] In the second application, a user can have a 
stepwise detailed layout and know the route to the loca- 



tion where the desired device is installed. 
[0206] The layout bit map at each hierarchical level 
of the hierarchical location information to be displayed in 
a switching manner may be stored in the client 1 1 1 , or it 
5 may be received from the server 1 1 2 together with the 
search result. 

[0207] According to the third embodiment, the 
searched device can be displayed on a layout bit map at 
the hierarchical level desired by a user, including the 
to location information from rough location information at a 
building level to detailed location information at one 
block on one floor. 

[0208] The invention has been described with refer- 
ence to the first to third embodiments. The invention is 
is applicable to another system which stores the database 
800 stored in the hard disk of the server 1 12 and the lay- 
out bit maps, in another apparatus connected thereto 
via a network. 

[0209] In this case, in response to a device search 

20 request from the client 111. the server 1 1 2 accesses the 
database information and layout bit maps stored in the 
other apparatus to execute the search process and 
return the search result to the client 111. 
[021 0] The device search system described above 

25 may be realized by using techniques such as WWW 
techniques. In this case, the server 112 has a WWW 
server, a database function (DBMS), and a gateway 
function for interconnecting the WWW server and 
DBMS. The WWW server supplies a search window 

30 constituted of HTML or XML to the client. 

[0211] The client displays the search window sup- 
plied from the WWW server by using browser software, 
and a user executes a device search by using the dis- 
played search window. 

35 [0212] Various data (maps, icons, and the like) 
transferred to and from the server, clients and devices is 
constituted of HTML, XML or the like, and HTTP is used 
as a data transfer protocol. 

[0213] In order to realize a function not possessed 
40 by general browser software at the client, for example, 
Applet, one kind of JAVA techniques, may be used. 
[0214] In the above embodiments, computers are 
used as the client 1 1 1 and server 1 12. The function of 
the client and the function of the server may be provided 
45 to the device such as a scanner, a facsimile and a 
printer. 

[021 5] For example, by providing a scanner with the 
function of the client 1 1 1 , it becomes possible to search 
a printer suitable for printing original data read with the 
so scanner or a facsimile suitable for transmitted original 
data read with the scanner. 

[0216] If the client has a printer function, the layout 
bit map displayed a searched device may be printed 
out. 

55 [021 7] It is obvious that the object of the invention 
can be achieved by supplying a system or apparatus 
with a storage medium storing software program codes 
realizing the functions of each embodiment described 
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above, and by reading and executing the programs 
codes stored in the storage medium by a computer 
(CPU or MPU) of the system and apparatus. 
[0218] In such a case, the program codes them- 
selves read from the storage medium realize the func- 5 
tions of each embodiment. Therefore, the program code 
themselves and means for supptying the program codes 
to a computer, e.g. , a storage medium storing such pro- 
gram codes constitute the present invention. 
[0219] The storage medium for storing such pro- io 
gram codes may be a floppy disk, a hard disk, an optical 
disk, a magnetooptical disk, a CD-ROM, a magnetic 
tape, a nonvolatile memory card, a ROM or the like. 
[0220] Fig. 30 shows a memory map of a CD-ROM 
as an example of the storage medium. ts 
[0221] In Fig. 30, reference numeral 9999 repre- 
sents an area storing directory information which indi- 
cates the location of an area 9998 storing installing 
programs and an area 9997 storing network device con- 
trol programs. 20 
[0222] The area 9998 stores the installing pro- 
grams. The area 9997 stores the network device control 2. 
programs. When the network device control programs 
are to be installed in PC 200, the installing programs 
stored in the area 9998 are loaded in the system and 25 
executed by CPU 202. 

[0223] The installing programs executed by CPU 
202 read the network device control programs from the 
area 9997 and load them in the hard disk 21 1 . 
[0224] It is obvious that the scope of the invention 30 
also contains not only the case wherein the functions of 
each embodiment can be realized by executing the pro- 3. 
gram codes read by a computer, but also the case 
wherein the functions of each embodiment can be real- 
ized by executing a portion or the whole of processes by 35 
an OS running on the computer or other application 
software, in accordance with the program codes. 
[0225] It is obvious that the scope of the invention 4. 
also contains the case wherein the functions of each 
embodiment can be realized by writing the program 40 
codes read from the storage medium into a memory of 
a function expansion board inserted into a computer or 
of a function expansion unit connected to the computer, 
and thereafter by executing a portion or the whole of 
actual processes by a CPU of the function expansion 45 
board or function expansion unit. 5. 
[0226] Further, the computer program can be 
obtained in electronic form for example by downloading 
the code over a network such as the internet. Thus in 
accordance with another aspect of the present invention 50 
there is provided an electrical signal carrying processor 
implementable instructions for controlling a processor to 
carry out the method as hereinbefore described. 6. 

Claims 55 

1. An information processing apparatus for searching 
a device on a network, comprising: 



management means for managing a database 
registering a plurality piece of attribute informa- 
tion corresponding to each device on the net- 
work, the attribute information registered in the 
database having hierarchical location informa- 
tion representing a location of each device on 
the network in a hierarchical data structure; 
search means for searching a device satisfying 
a search condition from the database in 
response to a reception of the search condition 
from another information processing appara- 
tus, the search condition including at least one 
piece of the attribute information; 
generation means for generating a search 
result for notifying the searched device, the 
search result including the hierarchical location 
information of the searched device; and 
transmission means for transmitting the search 
result to the other information processing appa- 
ratus. 

An information processing apparatus according to 
claim 1 , wherein said management means further 
manages a plurality piece of map data in corre- 
spondence with the hierarchical location informa- 
tion, the map data being used for displaying a 
location relation of the device, and said transmis* 
sion means further transmits the map data corre- 
sponding to the hierarchical location information of 
the searched device. 

An information processing apparatus according to 
claim 2, wherein one piece of the plurality piece of 
map data is map data for indicating that the hierar- 
chical location information corresponding to the 
searched device is not registered in the database. 

An information processing apparatus according to 
claim 2, wherein the database of said managing 
means further registers coordinate information of 
each device indicating a position in an area of the 
map data, and said transmission means further 
transmits the coordinate information corresponding 
to the searched device. 

An information processing apparatus according to 
claim 4, further comprising storage means for stor- 
ing a plurality piece of icon data representative of 
the devices, wherein said transmission means fur- 
ther transmits the icon data corresponding to the 
searched device. 

An information processing apparatus having a 
database registering attribute information of a 
device on a network, wherein the database regis- 
ters attribute information of each of a plurality of 
devices, the attribute information comprising: 
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at least one piece of static attribute information 
representative of a performance of each 
device; and 

hierarchical location information indicating a 
location of each device in a hierarchical data 5 
structure, said hierarchical location information 
including a plurality piece of hierarchical data 
logically discriminated. 

7. An information processing apparatus according to w 
claim 6, wherein an optional piece of the hierarchi- 
cal data of said hierarchical location information is 
used as a part of a search condition for searching 

the device from the database. 

15 

8. An information processing apparatus according to 
claim 6, further comprising management means for 
managing a plurality piece of map data in corre- 
spondence with the hierarchical location informa- 
tion, the map data being used for displaying a 20 
location of each device. 



9. An information processing apparatus according to 
claim 8, wherein one piece of the plurality piece of 
map data is map data for indicating that the hierar- 25 
chical location information corresponding to the 
searched device is not registered in the database. 

10. An information processing apparatus according to 
claim 8, wherein the database further registers 30 
coordinate information of each of a plurality of 
devices, the coordinate information representing a 
position in an area of the map data and output when 

the search result is output. 

35 

11. An information processing apparatus connected to 
a network, comprising: 

input means for inputting a search condition for 
searching a device on the network; 40 
request means for transmitting a search 
request with the input search condition to a 
search apparatus on the network; 
reception means for receiving a search result 
corresponding to the search request, the 45 
search result including hierarchical location 
information representing a location of the 
searched device in a hierarchical data struc- 
ture; and 

control means for displaying location informa- so 
tion of the searched device in accordance with 
the hierarchical location information included in 
the search result. 

12. An information processing apparatus according to 55 
claim 1 1 , further comprising: 

storage means for storing at least one piece of 



the map data corresponding to a predeter- 
mined hierarchical level of the hierarchical 
location information, wherein said control 
means displays the location information of the 
searched device in accordance with the hierar- 
chical location information included in the 
search result and corresponding map data. 

1 3. An information processing apparatus according to 
claim 12, further comprising: 

storage means for storing a plurality piece of 
icon data representative of devices, wherein 
said control means displays the icon data cor- 
responding to the searched device, the icon 
data being superposed upon the map data cor- 
responding to the hierarchical location informa- 
tion included in the search result. 

14. An information processing apparatus according to 
claim 1 1 , wherein said reception means further 
receives the map data corresponding to the hierar- 
chical location information of the searched device, 
and said control means displays the location infor- 
mation of the searched device in accordance with 
the hierarchical location data included in the 
searched result and the received map data. 

15. An information processing apparatus according to 
claim 14, wherein said reception means further 
receives the icon data representative of the 
searched device, and said control means displays 
the icon data corresponding to the searched 
device, the icon data being superposed upon the 
map data corresponding to the hierarchical location 
information of the searched device. 

16. An information processing apparatus according to 
claim 15, wherein said reception means further 
receives coordinate information of the searched 
device, the coordinate information representing a 
position in an area of the map data, and said control 
means displays the icon data corresponding to the 
searched device in accordance with the coordinate 
information of the searched device, the icon data 
being superposed upon the map data correspond- 
ing to the hierarchical location information of the 
searched device. 

1 7. A device for processing a job requested via a net- 
work, comprising: 

storage means for storing attribute information 
including: at least one piece of static attribute 
information representative of a performance of 
the device; and hierarchical location informa- 
tion indicating a location of the device in a hier- 
archical data structure, said hierarchical 
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location information including a plurality piece 
of hierarchical data logically discriminated; and 
control means for transmitting said static 
attribute information and said hierarchical loca- 
tion information stored in said storage means s 
to the network to search the device. 

18. A device according to claim 17, wherein said con- 
trol means registers said static attribute information 
and said hierarchical location information stored in to 
said storage means, in a directory server on the 
network. 

19. A network system having at least first and second 
information processing apparatuses and a plurality is 
of devices, wherein the first information processing 
apparatus comprises: 

management means for managing a database 
registering a plurality piece of attribute informa- 20 
tion corresponding to each device on the net- 
work, the attribute information registered in the 
database having hierarchical location informa- 
tion representing a location of each device on 
the network in a hierarchical data structure; 25 
search means for searching a device satisfying 
a search condition from the database in 
response to a reception of the search condition 
from the second information processing appa- 
ratus, the search condition including at least 30 
one piece of the attribute information; 
generation means for generating a search 
result for notifying the searched device, the 
search result including the hierarchical location 
information of the searched device; and 35 
transmission means for transmitting the search 
result to the second information processing 
apparatus. 

20. A network system having at feast first and second 40 
information processing apparatuses and a plurality 
of devices, wherein the first information processing 
apparatus manages a directory information base 
which registers attribute information of each of a 
plurality of devices, the attribute information com- 45 
prising: 

at least one piece of static attribute information 
representative of a performance of each 
device; and 50 
hierarchical location information indicating a 
location of each device in a hierarchical data 
structure, said hierarchical location information 
including a plurality piece of hierarchical data 
logically discriminated, and 55 
wherein the first information processing appa- 
ratus searches the directory information base 
in accordance with a search condition supplied 



from the second information processing appa- 
ratus. 

21. A network system according to claim 20, wherein 
the device comprises: 

storage means for storing said static attribute 
information and hierarchical location informa- 
tion; and 

control means for transmitting said static 
attribute information and hierarchical location 
information to the first information processing 
apparatus and requesting the first information 
processing apparatus to register said static 
attribute information and hierarchical location 
information in the directory information base. 

22. A network system having at least one information 
processing apparatus and a plurality of devices, 
wherein the information processing apparatus com- 
prises; 

input means for inputting a search condition for 
searching a device on the network; 
request means for transmitting a search 
request with the input search condition to a 
search apparatus on the network; 
reception means for receiving a search result 
corresponding to the search request, the 
search result including hierarchical location 
information representing a location of the 
searched device in a hierarchical data struc- 
ture; and 

control means for displaying location informa- 
tion of the searched device in accordance with 
the hierarchical location information included in 
the search result. 

23. A network system according to claim 21, wherein 
the device comprises: 

storage means for storing attribute information 
including: at least one piece of static attribute 
information representative of a performance of 
the device; and hierarchical location informa- 
tion indicating a location of the device in a hier- 
archical data structure, said hierarchical 
location information including a plurality piece 
of hierarchical data logically discriminated; and 
control means for transmitting said static 
attribute information and said hierarchical loca- 
tion information stored in said storage means 
to the network to search the device. 

24. A network system having at least one information 
processing apparatus and a plurality of devices, 
wherein the information processing apparatus 
transmits a signal for searching a device on the net- 
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work to the network, and the device comprises: 

storage means for storing attribute information 
including: at least one piece of static attribute 
information representative of a performance of 5 
the device; and hierarchical location informa- 
tion indicating a location of the device in a hier- 
archical data structure, said hierarchical 
location information including a plurality piece 
of hierarchical data logically discriminated; and 10 
control means for transmitting a signal includ- 
ing said static attribute information and said 
hierarchical location information stored in said 
storage means to the network to search the 
device at another information processing appa- is 
ratus on the network. 

25. An information processing method of searching a 
device on a network, comprising: 

20 

a management step of managing a database 
registering a plurality piece of attribute informa- 
tion corresponding to each device on the net- 
work, the attribute information registered in the 
database having hierarchical location informa- 25 
tion representing a location of each device on 
the network in a hierarchical data structure; 
a search step of searching a device satisfying a 
search condition from the database in 
response to a reception of the search condition 30 
from another information processing appara- 
tus, the search condition including at least one 
piece of the attribute information; 
a generation step of generating a search result 
for notifying the searched device, the search 35 
result including the hierarchical location infor- 
mation of the searched device; and 
a transmission step of transmitting the search 
result to the other information processing appa- 
ratus. 40 

26. An information processing method according to 
claim 25, wherein said management step further 
manages a plurality piece of map data in corre- 
spondence with the hierarchical location informa- is 
tion, the map data being used for displaying a 
location relation of the device, and said transmis- 
sion step further transmits the map data corre- 
sponding to the hierarchical location information of 

the searched device. so 

27. An information processing method according to 
claim 26, wherein one piece of the plurality piece of 
map data is map data for indicating that the hierar- 
chical location information corresponding to the 55 
searched device is not registered in the database. 

28. An information processing method according to 
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claim 26, wherein the database of said managing 
step further registers coordinate information of 
each device indicating a position in an area of the 
map data, and said transmission step further trans- 
mits the coordinate information corresponding to 
the searched device. 

29. An information processing method according to 
claim 28, further comprising a storage step of stor- 
ing a plurality piece of icon data representative of 
the devices, wherein said transmission step further 
transmits the icon data corresponding to the 
searched device. 

30. An information processing method using a data- 
base registering attribute information of a device on 
a network, comprising: 

a registration step of registering attribute infor- 
mation of each of a plurality of devices, the 
attribute information comprising: at least one 
piece of static attribute information representa- 
tive of a performance of each device; and hier- 
archical location information indicating a 
location of each device in a hierarchical data 
structure, the hierarchical location information 
including a plurality piece of hierarchical data 
logically discriminated; and 
a search step of searching a device satisfying a 
search condition including the attribute infor- 
mation from the database. 

31. An information processing method according to 
claim 30, wherein an optional piece of the hierarchi- 
cal data of the hierarchical location information is 
used as a part of a search condition for searching 
the device from the database. 

32. An information processing method according to 
claim 30, further comprising a management step of 
managing a plurality piece of map data in corre- 
spondence with the hierarchical location informa- 
tion, the map data being used for displaying a 
location of each device. 

33. An information processing method according to 
ctaim 32, wherein one piece of the plurality piece of 
map data is map data for indicating that the hierar- 
chical location information corresponding to the 
searched device is not registered in the database. 

34. An information processing method according to 
claim 32, wherein the database further registers 
coordinate information of each of a plurality of 
devices, the coordinate information representing a 
position in an area of the map data and being out- 
put when the search result is output. 
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35. An information processing method connected to a 
network, comprising: 

an input step of inputting a search condition for 
searching a device on the network; 5 
a request step of transmitting a search request 
with the input search condition to a search 
apparatus on the network; 
a reception step of receiving a search result 
corresponding to the search request, the 10 
search result including hierarchical location 
information representing a location of the 
searched device in a hierarchical data struc- 
ture; and 

a control step of displaying location information 15 
of the searched device in accordance with the 
hierarchical location information included in the 
search result. 

36. An information processing method according to 20 
claim 35, further comprising: 

a storage step of storing at least one piece of 
the map data corresponding to a predeter- 
mined hierarchical level of the hierarchical 25 
location information, wherein said control step 
displays the location information of the 
searched device in accordance with the hierar- 
chical location information included in the 
search result and corresponding map data. 30 

37. An information processing method according to 
claim 36, further comprising: 

a storage step of storing a plurality piece of 35 
icon data representative of devices, wherein 
said control step displays the icon data corre- 
sponding to the searched device, the icon data 
being superposed upon the map data corre- 
sponding to the hierarchical location informa- 40 
tion included in the search result. 

38. An information processing method according to 
claim 35, wherein said reception means further 
receives the map data corresponding to the hierar- 45 
chical location information of the searched device, 
and said control means displays the location infor- 
mation of the searched device in accordance with 

the hierarchical location data included in the 
searched result and the received map data. so 

39. An information processing method according to 
claim 38, wherein said reception step further 
receives the icon data representative of the 
searched device, and said control step displays the 55 
icon data corresponding to the searched device, 

the icon data being superposed upon the map data 
corresponding to the hierarchical location informa- 



tion of the searched device. 

40. An information processing method according to 
claim 39, wherein said reception step further 
receives coordinate information of the searched 
device, the coordinate information representing a 
position in an area of the map data, and said control 
step displays the icon data corresponding to the 
searched device in accordance with the coordinate 
information of the searched device, the icon data 
being superposed upon the map data correspond- 
ing to the hierarchical location information of the 
searched device. 

41. A control method for a device for processing a job 
requested via a network, comprising: 

a storage step of storing attribute information 
including: at least one piece of static attribute 
information representative of a performance of 
the device; and hierarchical location informa- 
tion indicating a location of the device in a hier- 
archical data structure, the hierarchical location 
information including a plurality piece of hierar- 
chical data logically discriminated; and 
a control step of transmitting the static attribute 
information and the hierarchical location infor- 
mation stored at said storage step to the net- 
work to search the device. 

42- A method according to claim 41, wherein said con- 
trol step registers the static attribute information 
and the hierarchical location information stored at 
said storage step, in a directory server on the net- 
work. 

43. A device search method for a network system hav- 
ing at least first and second information processing 
apparatuses, comprising: 

in the first information processing apparatus, 
a management step of managing a database 
registering a plurality piece of attribute informa- 
tion corresponding to each device on the net- 
work, the attribute information registered in the 
database having hierarchical location informa- 
tion representing a location of each device on 
the network in a hierarchical data structure; 
a search step of searching a device satisfying a 
search condition from the database in 
response to a reception of the search condition 
from the second information processing appa- 
ratus, the search condition including at least 
one piece of the attribute information; and 
a generation step of generating a search result 
for notifying the searched device, the search 
result including the hierarchical location infor- 
mation of the searched device. 
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44. A device search method for a network system hav- 
ing at least a first information processing apparatus 
for managing a directory information base, a sec- 
ond information processing apparatus, and a plural- 
ity of devices, comprising: 5 

in the first information processing apparatus, 
a registration step of registering attribute infor- 
mation of each of a plurality of devices in the 
directory information base, the attribute infor- w 
mation comprising: at least one piece of static 
attribute information representative of a per- 
formance of each device; and hierarchical loca- 
tion information indicating a location of each 
device in a hierarchical data structure, the hier- 15 
archical location information including a plural- 
ity piece of hierarchical data logically 
discriminated; and 

in the second information processing appara- 
tus, 20 
a search step of searching the directory infor- 
mation base by the first information processing 
apparatus in accordance with a search condi- 
tion supplied from the second information 
processing apparatus. 25 

45. A device search method according to ctaim 44, fur- 
ther comprising: 

in the device, 30 
a storage step of storing the static attribute 
information and hierarchical location informa- 
tion; and 

a control step of transmitting the static attribute 
information and hierarchical location informa- 35 
tion to the first information processing appara- 
tus and requesting the first information 
processing apparatus to register the static 
attribute information and hierarchical location 
information in the directory information base. 40 

46. A device search method for a network system hav- 
ing a plurality of devices, comprising; 

an input step of inputting a search condition for 45 
searching a device on the network; 
a request step of transmitting a search request 
with the input search condition to a search 
apparatus on the network; 

a reception step of receiving a search result 50 
corresponding to the search request, the 
search result including hierarchical location 
information representing a location of the 
searched device in a hierarchical data struc- 
ture; and 55 
a control step of displaying location information 
of the searched device in accordance with the 
hierarchical location information included in the 



search result. 

47. A device search method according to claim 45, fur- 
ther comprising in the device: 

a storage step of storing attribute information 
including: at least one piece of static attribute 
information representative of a performance of 
the device; and hierarchical location informa- 
tion indicating a location of the device in a hier- 
archical data structure, the hierarchical location 
information including a plurality piece of hierar- 
chical data logically discriminated; and 
a control step of transmitting the static attribute 
information and hierarchical location informa- 
tion stored at said storage step to the network 
to search the device. 

48. A device search method for a network system hav- 
ing at least one information processing apparatus 
and a plurality of devices, comprising: 

in the information processing apparatus, 
a transmission step of transmitting a signal for 
searching a device on the network to the net- 
work, and 
in the device, 

a storage step of storing attribute information 
including: at least one piece of static attribute 
information representative of a performance of 
the device; and hierarchical location informa- 
tion indicating a location of the device in a hier- 
archical data structure, the hierarchical location 
information including a plurality piece of hierar- 
chical data logically discriminated; and 
a control step of transmitting a signal including 
the static attribute information and hierarchical 
location information stored at said storage step 
to the network to search the device at another 
information processing apparatus on the net- 
work. 

49. A storage medium storing a computer program to 
be executed by a computer of an information 
processing apparatus for searching a device on a 
network, the computer program comprising: 

a management step of managing a database 
registering a plurality piece of attribute informa- 
tion corresponding to each device on the net- 
work, the attribute information registered in the 
database having hierarchical location informa- 
tion representing a location of each device on 
the network in a hierarchical data structure; 
a search step of searching a device satisfying a 
search condition from the database in 
response to a reception of the search condition 
from another information processing appara- 
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tus, the search condition including at least one 
piece of the attribute information; 
a generation step of generating a search result 
for notifying the searched device, the search 
result including the hierarchical location infor- s 
mation of the searched device; and 
a transmission step of transmitting the search 
result to the other information processing appa- 
ratus. 

w 

50. A storage medium storing a computer program to 
be executed by a computer of an information 
processing apparatus using a database registering 
attribute information of a device on a network, the 
computer program comprising: 15 

a registration step of registering attribute infor- 
mation of each of a plurality of devices, the 
attribute information comprising: at least one 
piece of static attribute information representa- 20 
ttve of a performance of each device; and hier- 
archical location information indicating a 
location of each device in a hierarchical data 
structure, the hierarchical location information 
including a plurality piece of hierarchical data 25 
logically discriminated; and 
a search step of searching a device satisfying a 
search condition including the attribute infor- 
mation from the database. 

30 

51. A storage medium storing an information process- 
ing program for searching a device on a network, 
the information processing program comprising: 

an input step of inputting a search condition for 35 
searching a device on the network; 
a request step of transmitting a search request 
with the input search condition to a search 
apparatus on the network; 

a reception step of receiving a search result 40 
corresponding to the search request, the 
search result including hierarchical location 
information representing a location of the 
searched device in a hierarchical data struc- 
ture; and 45 
a control step of displaying location information 
of the searched device in accordance with the 
hierarchical location information included in the 
search result. 

so 

52. A storage medium storing a computer program to 
be executed by a device for processing a job 
requested via a network, the computer program 
comprising: 

55 

a storage step of storing attribute information 
including: at least one piece of static attribute 
information representative of a performance of 



36 

the device; and hierarchical location informa- 
tion indicating a location of the device in a hier- 
archical data structure, the hierarchical location 
information including a plurality piece of hierar- 
chical data logically discriminated; and 
a control step of transmitting the static attribute 
information and the hierarchical location infor- 
mation stored at said storage step to the net- 
work to search the device. 

53. A network management device storing searchable 
device availability data including location data for 
display in map form. 

54. A computer program comprising processor imple- 
mentable instructions for controlling a processor to 
carry out the method of any one of claims 25 to 48. 

55. An electrical signal carrying processor implementa- 
ble instructions for controlling a processor to carry 
out the method of any one of claims 25 to 48. 
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